A 28-year-old homosexual male with AIDS had multiple episodes of P carinii pneumonia, after which he received aerosolised pentamidine. CMV retinitis of the right eye treated with ganciclovir progressed to a retinal detachment. Isoniazid, rifampicin, and ethambutol were prescribed for bone marrow granulomas. Subretinal creamy yellow-white lesions appeared about the macula in the left eye. Over two weeks similar lesions appeared under the bullous detachment in the right eye, and new lesions appeared in the left eye. Vision remained 20/20 in the left eye. Fever developed. Serological testing for rapid plasma reagin, toxoplasmosis, cryptococcus, coccidiomycosis titres, adenovirus titres, and Epstein-Barr virus titres were negative. A gallium scan showed increased uptake in the mediastinum and retroperitoneal lymph nodes. Intravenous pentamidine was begun for presumed disseminated P carinii infection. The choroidal lesions become more discrete and orange, with pigment proliferation at their edges. The patient returned home on oral dapsone prophylaxis for P carinii pneumonia (PCP), and one month later his local ophthalmologist noted no evidence of choroidal lesions in either eye. His visual acuity was light perception OD and 20/20 OS.
A 31-year-old homosexual male with AIDS had four previous episodes of Pneumocystis carinii pneumonia and one of cytomegalovirus (CMV) pneumonia. Mycobacterium avium intracellulare infection had been noted on endobronchial biopsy. Medications included isoniazid, rifampicin, ganciclovir, and aerosolised pentamidine. During recurrence ofpneumonia, which was without visual symptoms and with normal acuity, examination with dilated pupils revealed bilateral, flat, yellow-white choroidal lesions through all quadrants, varying in size from 0-25 to 2 disc diameters. Rapid plasma reagin, toxoplasmosis immunofluorescence antibody test, and serological tests for histoplasmosis, coccidioidomycosis, and cryptococcus were negative. After three weeks of intravenous pentamidine and a reinduction course of ganciclovir the pneumonia cleared. After two months the choroidal lesions became more discrete and orange, with overlying pigment proliferation. He died of staphylococcal septicaemia 11 months later without necropsy.
CASE 2
A 32-year-old homosexual male with AIDS was found to more distinct. Serological testing for syphilis (VDRL), cryptococcal antigen, and toxoplasmosis gave negative results. A diagnosis of presumed disseminated P carinii infection was made and the patient put on prophylactic therapy with oral dapsone. A splenectomy three months later for idiopathic thrombocytic purpura revealed both P carinii and acid-fast bacteria. Isoniazid and ethambutol were added to the treatment. A year later, during the seventh admission to hospital for P carinii pneumonia, acuity and Amsler grid results had returned to normal and the choroidal lesions had become deep orange. A 40-year-old AIDS patient had pneumocystis pneumonia three times treated with cotrimoxazole, intravenous pentamidine, and maintenance aerosolised pentamidine. On routine screening we found 20/20 vision OU and numerous grouped, yellow, deep round lesions in both eyes scattered about the posterior pole, some coalescing into larger oval lesions (Figs 2A,  B) . One lesion was directly subfoveal in the left eye. Fluorescein angiography revealed early blockage and late leakage (Fig 2C) . Rapid plasma reagin, haemagglutination assay test for syphilis, and CMV titres were negative. The CSF was normal, with negative results to cryptococcal antigen and VDRL tests. The patient was anergic to skin testing. Vision remained stable, but the patient developed unexplained fevers. Figure 21R Retroperitoneal adenopathy on CT scan and heterogeneous liver lesions on ultrasound prompted biopsy; the specimen was positive for acid-fast bacilli. Bone marrow aspirate was hypocellular, and acid-fast bacilli were not seen. Treatment was begun with isoniazid, rifampicin, pyrazinamide, and streptomycin. Six months after the initial findings, the visual acuity was stable and the lesions were fading.
Discussion
Choroidal lesions have occasionally been reported in AIDS patients. Macher et al described the histopathology of a case of yellow choroidal lesions secondary to P carinii infection.2 More recently Rao et al reported three cases of yellowwhite choroidal plaques which, on necropsy, revealed trophozoites of P carinii.' Visual acuity was decreased in one eye from accompanying CMV retinitis and reported as 20/30 and 20/60 in two other eyes. All the patients had received aerosolised pentamidine prophylaxis for P carinii pneumonia and all died within three weeks of discovery of the retinal lesions. The authors concluded that such fundus findings allow a presumptive diagnosis of disseminated P carinii disease and warrant agressive chemotherapy. Freeman et al described an AIDS patient, also on aerosolised pentamidine, with similar bilateral choroidal lesions which enlarged over a fourmonth period, found on transscleral choroidal biopsy to be due to P carinii. 3 We examined seven patients with AIDS who also had bilateral yellow-white choroidal lesions. All were first noted after January 1988. As Rao et al' noted, the increasing discovery of these lesions may relate to increased survival, new therapies, or a change in microbial virulence. Only two patients were symptomatic at diagnosis (cases 4 and 6). Six of the seven patients (all but case 2) had had multiple pneumocystis infections and had been treated with aerosolised pentamidine. Such treatment produces low blood drug levels which may allow dissemination of P carinii.4 Six patients also had Mycobacterium avium complex infections diagnosed from specimens of liver, blood, bone marrow, or pleural fluid. One patient (case 2) had cryptococcal meningitis with optic nerve involvement and died, blind, in four months. Another patient died after 15 months, without necropsy. In three patients (cases 3, 4, and 6) the lesions disappeared in three to six months during systemic treatment for PCP with intravenous trimetrexate or pentamidine followed by oral dapsone. The lesions remained unchanged in two of the patients after three to six months of follow-up. All our patients except number 2 are thought to represent cases of choroiditis due to disseminated P carinii infection. P carinii was demonstrated histologically in the spleen of patient 4. The clinical appearance of our cases is identical to that of the four previously reported cases.
Interestingly, these six patients also had disseminated mycobacterial infection, an entity whose frequent bacteraemias might account for seeding of the vascular choroid.56 Little local tissue destruction and inflammation are associated with M avium infection, a fact compatible with normal acuity despite subfoveal lesions.78 M avium has been cultured from one retina and choroid of an AIDS patient by Pepose et al; choroidal granulomas were found in 6% of their series.9 Intracellular acid-fast bacilli in two choroidal granulomas were also seen at necropsy by Holland et al.'0 Choroidal mycobacterial disease in AIDS patients has also been described elsewhere."I 12 The appearance of our patients, their use of aerosol pentamidine, and response or lack of progression with systemic antipneumocystis therapy leads us to believe that P carinni is more likely to be the primary infection in our six cases; however, coinfection with mycobacteria is possible. In the absence of reliable skin testing or antibiotic agents that could be used in a therapeutic trial, the diagnosis of M avium choroiditis can be made only on biopsy."' Since our patients generally had good vision, biopsy was not recommended. Because no cure forM avium infection exists, and there is no diagnostic test other than biopsy for its presence in the eye, the role of a thorough investigation for systemic atypical mycobacteria in such patients is unclear.
Patient 2 differed from our other patients. He had cryptococcal meningitis with bilateral optic neuropathy; choroidal lesions probably also represented cryptococcal infection. A similar case was described by Winward et al. 14 Cryptococcal choroiditis has been well documented in patients with and without AIDS. 14-'9
Other causes of choroidal lesions in AIDS patients must also be considered. Secondary syphilis can present as a multifocal choroiditis with large placoid foveolar lesions.2>22 None of our patients had reactive rapid plasma reagin (RPR) of blood or CSF, but falsely negative serology can occur in AIDS patients.2>25 Bilateral histoplasma chorioretinitis has been reported in an AIDS patient, but the clinical picture differed from that of our cases. 26 Reticulum 
